Objectives: Aspiration pneumonia is a common complication in patients with stroke, having a negative influence on morbidity and mortality. This study sought to assess the frequency of aspiration pneumonia and the independent predictors for its development among Nigerian patients with stroke. Methods: Five hundred and twenty-four stroke patients were prospectively enrolled during the study period at the University of Maiduguri Teaching Hospital, Maiduguri, from January 2005 and May 2011. All patients who developed aspiration pneumonia during hospital stay and follow-up were recorded. A student's t-test and a Pearson chi-square analysis was used to compare baseline characteristics of subjects who developed aspiration pneumonia and those who did not. A multiple logistic regression was used to assess the independent predictors of aspiration pneumonia. We also recorded the rate of deaths and duration hospital stay within this period. Results: Aspiration pneumonia occurred in 65 (12.4%) of our stroke patients, A univariate analysis showed that patients with aspiration pneumonia were older (P<0.001), had a lower Glasgow coma score on presentation (P<0.001), were more likely to have swallowing (P<0.001) and speech problems (P=0.003). They were also more likely to have severe stroke (NIHSS, P<0.001) and disability (mRDS, P<0.001; Barthel' ADL index, P<0.001) both on admission and discharge. They had a higher 60 -day fatality (75.4% versus 9.4%; P<0.001) and a lower duration of stay (25.3±17.5 versus 34.6±28.3; P=0.01). Factors associated with the development of aspiration pneumonia are; Age > 60 years (OR, 2.3; 95% CI, 1.37 -3.91; P=0.002); Initial GCS≤12 (OR, 4.5; 95% CI, 2.60 -8.00; P<0.001); dysphagia (OR, 12.1; 95% CI, 6.50 -22.70; P<0.001); dysphasia (OR, 2.2; 95% CI, 1.29 -3.70; P=0.004); admission mRDS≥4 (OR, 4.1; 95% CI, 1.43 -11.50; P=0.008); admission NIHSS≥11 (OR, 2.5; 95% CI, 1.34 -4.66; P=0.004); admission Barthel' ADL index <30 (OR, 16.9; 95% CI , 4.07 -70.29; P<0.001). Conclusion: Aspiration pneumonia is a common complication in our stroke patients. Decline in consciousness, swallowing and speech difficulties, and severe strokes are associated with the development of aspiration pneumonia.
aspiration pneumonia in stroke patients has been linked to several factors which include; weakness of swallowing muscles and swallowing apraxia [8] , altered consciousness [9] , severe strokes [2, 10] , recumbency [11] , poor oral health [12] , older age [9, 10] , speech problems [10] , large infarct, multiple strokes, and brainstem strokes [2, 8, 13] . Aspiration in normal persons usually provokes protective violent cough, which is depressed in stroke patients [8] .
Only limited data are available regarding poststroke complications in Nigeria; and to the best of our knowledge only one available study examined gastrointestinal complications in stroke patients [14] . Therefore, we sought to study the frequency of aspiration pneumonia and the predictors for developing aspiration pneumonia in patients treated for stroke at a university teaching hospital.
Methods
The study was conducted at the University of Maiduguri teaching hospital (UMTH), a major referral center in northeast Nigeria. The study was conducted concurrently with a prospective study on medical complications in stroke in this center [15] , between January 2005 and May 2011. There were 524 consecutive patients enrolled for the study, the subjects included those with first-ever and recurrent strokes; irrespective of stroke subtype. Stroke was defined based on the World Health Organisation (WHO) criteria [16] .
Information on patients demographic and baseline characteristics were recorded, including: age, sex, stroke risk factors, swallowing, dysphasia and dysarthria.
All patients who developed pneumonia attributable to aspiration while on admission or seen during follow up were recorded. Aspiration pneumonia was diagnosed based on the criteria by Langhorne et al. [17] , these include respiratory symptoms and signs, auscultatory respiratory crackles, chest radiographic evidence or new purulent sputum.
Dysphagia/swallowing problems were assessed using a simple bed side swallowing test in which increasing quantity of water was given, starting with about a spoon full, and swallowing was assessed for coughing, choking or breathing difficulty [18] .
Patients' conscious level was assessed using the Glasgow coma score (GCS). Stroke severity was measured using the national institutes of health stroke score (NIHSS), while disability was measured using the modified Rankin disability score (mRDS) and the Barthel's activity of daily living (ADL) score, these indices were assessed both on admission and discharge, and the measurement was done by a member of the team or a trained intern. The duration of hospital stay and 60-day fatality were recorded for all patients.
Consent was sought from all patients or their surrogates, and the study was approved by the Hospital's Ethics committee.
Statistical analysis: A univariate analysis (Student's t-test for continuous variable and Pearson's χ 2 for categorical variable) was used to compare baseline stroke characteristics, risk factors, GCS, indices of stroke severity (NIHSS, mRDS and Barthel's ADL, on admission and discharge), duration of hospital stay, and 60-dafality, between those with and those without aspiration pneumonia. A multiple logistic regression was used for those factors that were significant on univariate analysis to determine independent predictors and odds ratio of factors that influence the development of aspiration pneumonia. Data were analyzed using Statistical Package for the Social Sciences software (SPSS, version 16.0). Statistical significance was accepted as P≤0.05.
Results Table 1 shows the baseline characteristics of patients. Aspiration pneumonia occurred in 65 (12.4%) patients. Comparing characteristics between those who had aspiration pneumonia and those who did not; those with aspiration pneumonia where more likely to be older (P<0.001), to have a lower GCS on admission (P<0.001), to have dysphagia (P<0.001), and speech problems (p=0.003). There was no significant sex difference in the development of aspiration pneumonia. Stroke patient with aspiration pneumonia were also more likely to have a severe stroke (NIHSS, P<0.001) and disability on admission (mRDS, P<0.001; Barthel' ADL index, P<0.001), while on discharge, patients with aspiration pneumonia were more likely to have poorer recovery (NIHSS, P<0.001), and are more likely to be disabled on discharge (mRDS, P<0.001; Barthel' ADL index, P<0.001). Patients with aspiration pneumonia had a higher 60 -day fatality (75.4% versus 9.4%; P<0.001), with a lower duration of hospital stay (25.3±17.5 versus 34.6±28.3; P=0.01) Table 2 shows the factors that were independently associated with the development of aspiration pneumonia. Discussion Aspiration pneumonia is a common complication, occurring in 12.4% of our study population. Our study showed that increased risk of aspiration pneumonia is associated with increasing age, severe stroke, a lower conscious level, swallowing and speech difficulties. Patients with aspiration pneumonia were more likely to die from the complication. This study revealed that there was no sex difference in pneumonia occurring during a stroke, this is in keeping with the study by Sellars et al. [10] , although a different study [19] reported a reduced risk of pneumonia in females.
The percentage of patients with aspiration pneumonia in our study is similar to other studies [11, 20] , higher than other studies [1, 21, 22] , and lower than other studies [10, 17, 23] . These discrepancies in incidence may be due to differences in definition, identification and diagnosis of patients with pneumonia. Our study did not include other causes of pneumonia not attributed to aspiration; this may have reduced the percentage. Our percentage appears lower, and may be that we missed some of the patient, when aspiration is of small volume it may be difficult to diagnose [9] .
Our study showed that those with pneumonia are less likely to survive beyond the earlier post stroke period than other patients, the effect of pneumonia on stroke mortality has been widely reported in several studies [2, 3, 5, 9] , reasons given include; decreased pulmonary oxygen saturation, increase in temperature, worsening of strokes and its role in increasing mediators of inflammations [4, 6, 7] . Studies have reported that those with aspiration pneumonia had a longer duration of hospital stay [2, 24] , but our study reported a shorter duration of stay in patients with aspiration pneumonia, and this may be due to the excess early post-stroke fatality.
There is increased risk of pneumonia in patients with dysphagia in this study. Studies have shown that patients with dysphagia were more likely to have pulmonary complications, and it is in itself an independent predictor of mortality and longer duration of hospital stay [10, 25, 26] . The study by Smithard et al. [25] and Reynolds et al. [24] showed that patients with swallowing problem had a higher risk of pulmonary complications and advised that bedside assessment of swallowing is of use in identifying patients at risk of developing complications, and noted that the value of routine screening with videofluoroscopy may be better in detecting swallowing problems, especially for some patients in whom swallowing difficulty may not be clinically obvious.
The risks of aspiration pneumonia have been related with multiple lesion and vertebrobasilar stroke signifying that this area control swallowing reflex and its dynamics [2] . This is a limitation this study had, since only a negligible patient had neuroimaging [15] .
Despite our routine bedside swallowing assessment, our patients or their surrogates hardly agree to a nasogastric tube insertion. In our environment there is a belief that NG tube insertion signifies a poor prognosis, and so except for very ill patients, NG tube insertions are usually objected to by patients and their caregivers, in patients with dysphagia. Although, the insertion of an NG tube may be beneficial in patients with dysphagia [27] ; some studies infer that insertion of nasogastric tube offers little protection or may make patients prone to aspiration pneumonia [28, 29] .
Some of the limitations of the study are: lack of objective swallowing analysis using videofluorographic studies [18] ; most of our patient had no neuroimaging, and so we could not assess the effect of stroke subtype, area and size of lesion with swallowing problems and pneumonia. We did not study the influence of nasogastric tube insertion in aspiration pneumonia. In Conclusions, this study suggests that aspiration pneumonia is a common complication; its development is associated with altered consciousness, swallowing and speech difficulties, and severe strokes. Those with aspiration pneumonia are more likely to die within 60 -days. This study should help in designing future stroke care by assessing swallowing difficulties in our stroke patients and to reorganize our process of care. 
